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(54) MULTIBEAM OPTICAL SCANNER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the cost and size 
a multi-beam optical scanner by using an optical system, 
etc., in common. 

SOLUTION: Laser diodes 2, 4 respectively generate laser 
beams and simultaneously form two scanning lines on a 
photoreceptor drum. A photodiode 48 receives a part of 
the laser beams generated from the diodes 2, 4 through a 
beam splitter 10. A feedback control means consisting of 
l-V converters 44', 46\ differential amplifiers 28, 30, 
V-l converters 32, 34, capacitors 36, 38, and V-l 
converters 40, 42 adjusts the intensity of respective 
laser beams to intensity values respectively 
corresponding to picture signals S1\ S2* based upon the 
signals S1\ S2* and a current flowing in the photodiode 
48. A timing control circuit controls light emitting 
timing for emitting light from the diodes 2, 4 by 
intensity signals modulated by pixel data by mutually 
different phases within a prescribed period. 

COPYRIGHT: (C)1997,JPO 




MB*mamit (jp) 02) & ^ jjlp fj^ ^ SI (a) aimmmm&m&*} 

WM¥9- 197313 

(43)&WB ¥fiK 9 55(1997) 7 £31 B 









Vj U 6 D £0/ 1 U 




r; n ? r 2B/10 r 






A 


d 4 i t O/AA 










*»3fc SUR««D«13 FD 14 H) 


(21)tH*## 


4$H¥8 -22132 


(71)ffiHA 000000527 








(22)lflKB 


¥*£8*P(1996) 1^123 


JtOK«««B:t3!W 2 T S36# 9 ^ 






(72)f8W# *fcfc 






S«CS«*KSfrIF«T2T136»9# tot 












(74) wax #a± ipffl a 



(54) C5fi^cD*fW v;l^e-A3fcfcfiK» 



(57) 

F : ?2±-UzmmzBf8.-rz>o 7* K4 8&, 

U— tfttf-f K2, 4^^>0OL/-if^-ACD— g|S&fc? 

4' , 46' , li7>^2 8, 3 0, V-IIEM3 
2, 34, nZ/TyVZ 6, 3 8, V-I^ti4 0, 
4 2*6j*«»jMJtilflSH B«fl*Sr , S2' 
fc, 7* V#<< K4 8 fcRtisaSfctCfciirJUT 

U— y^V*- K2, 4*<H3R-T f -*i»SEWS*i*M/il 

& v n xs. v v (csi& 5 {affix* ipt 5 = 




[#»»#©«»] 

y AfcaaaEWLtfcSEHsttfc u— (ft:- a 
— tf if- a ft-en-e^^t- sia$:© i/— v ytm 

iWB* u— ifftfflltf ftWBIfjRf*- * T'^iOStiS&Kfi 
*fB*.T^<&£ £ Zft@tt + & tjv* tf- A3fcj£StI£ 

filo 

«f8BJffj£j«j»TS:i/— y^aiRn-eaitjfeT/najB-r 

[iff #31 3] fl*E*>fS>4nW»#M3Hc 

>f $ > ^T-fSft^r* 3. t (c j: y £ o u— y^»j£aiE 

3g_t (C JS W -5 =& U - if If - A ©flgJttffiff ft fl* U — If If - 
A»i!I^*|6ltcafe4* J: ? »C*f iEf -5ffi«*iE¥S«:3K 

msL<D i/ — y 3^6 w^&ai - & # — y ^ - ^ ©?&s & . 

»i»WW«i: ft mzffi jtzm 1 SB*©v;i/*- tf- 

A^acisft. 

y»^-A©BH«tt«tt, *©i/— »ftf-A© 
gfrie^M k »-r * ifti* ft ssm-t £ 3 £ t* at ie £ *i -s if 
l * fcti 3 fB$<©v;i/?- tf- Aftjtatig®. 

-f S & If - if If - A ©&fi ft "f * T' & -5 Iff # 
£ 1 * £te 3 fB«E©v;i/^lf- A^ac^S. 

;i/^tf-Aftjfei£§£go 

BBttStU MfBft1z>ifCAt*-f -5 U-if tf-A©3&K 
IBH8© v^Uf - If- AftjtatSs®. 

im&mio] mzAzmmmmm^mz. max* 

>iftc Af*-f Stuffl U-if «f- A©3fc8&-fclc@aS3 ftfc 
■raSR »J T-feSI»*« 9 fB«S©v;i/?- if- A^fi^ 
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So 

[|MH] fufB^ltSti^<*T-$>U. SfffBSfi^ 
SOHbfcflWBU— If if-AKJ; UttflB^i*^Sft^3f 
3 i: tc j: y , «f8BfflS3fei**iSK:»fllS»iai-* 
If #E l fBfl$©v;i/^if- Aft;feg=S£©. 

*W##liBJ|R©^;b^if-AftjfeSE&H. 

i 3 ] m&mxmn&mtt* ttma? * h *y 

»J, l9KU-^3t«^&a-rsiWBU--!ftf-AfflaK 
&IU!"t -Slt^l 2flBiScOv;i/^lf-A^aElgg„ 

[0 00 1] 

KffflltSSeil *?80^{i. «®ft«l5c©u 

[0 0 0 2] 

Ct£*©fl[*B] I/— «f^U>4»li, I/— tf^-A(Cj:»J 

(OffiStCfS 15 T b - if If- A £ * > 7 5 it T®^ ft 
F-yh (MM) (Dm-ST-mU IB^S J: e>(C L£=fc<Z> 

[0 0 0 3] i©j:-3fcu--y:/'J>*-rtti*3fe 

f*±ft 1 *© U--if If- AT»jfefi-r*©#— JttftT&o 
IBMSfti««b-&fe«>^^©^-iftf-Aft|lI 

t^tc^at-r-s «fc e> latvw tf- a^;© u— »f > 

^ : fe)||ffl^t;^nTV^^ <> U-ifbf-AftTfV/^- 
30 M«S:^*"rse»-t"fS:<, PgiMft^-TS 

MS:Mt5fe«), U-1f3ii6«**e>3ftK©**e* l^- 
ifftftffi^S.fcpKiLfcU-if:/'; feS^ffl-fb^ti 
T^S„ r©a©u— «f^U>*Ttt, v—VXMtfi* 
^■tL e>*ifeHM*©ffi»l»ciE L < ib^J L/ fe5£S© 
■!f3ttfe*fiR"r*ifc, SJ:tJnB#«-3©3Efl:*C*J?<aL 
fit L T b - if «©3SS ft SE-fb 2 S w &mmv fe * . 
*©fc*b, t£*J:y. b-if«^ffi^JUfeU-if)tft 

{^LTl/— tfW«S:lW»"f6V^t>«>«APC (SMS 
40 ^ffcnT^S. 

[0 0 0 4] 3©J:e>^APCfCj:oTPg^^ft^e) 

u-if^u^^T-fe, «mr©w j — if tr-AftiiODStcjfea; 
UT^fbftia-5z:i:« : bt»5^t8T'feS„ ^Jx.«2 
*©l/— tf if-Aftlil^ptc^S-rs u-if^'J y*o>% 

iE&mmi3.m q ©^d -> 9 m^-t <t e> &*>© i: 

[0 0 0 5] lf-A) l 6*fil£S2 0 OT'H 

y^y* 1 0tCj:y3£gig&©£:#>©^ffifflU-iftf-A 
50 L2L ^a£©t«?)©3£a:U-iflf-ALl iHC^-fUS 
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ft£„ Ml^-f^-AL lttJ/U>K'J**U>Xl 

[0 0 0 6] i2©b-W^-K4*e,tti* 

^#ISft£:&, ^-WJvii 1 2tCJ:»JMSIiaE© 
feft©lftffifflU--iffcr-AL4 ^S<7)t«?)(7)^3EU 10 

— »fh:-AL3 fct^san*. jfe*!/— ytr-AL3 

fcfcfcf-A;*:/'; y # 1 OSrililLTS/y > K'J*;i/U> 
XI 4ICAtfU i/'J>h*'JA;i/U>Xl 4(C«fco-Cl!l 
jfeaK^GHCfcHTJRJflSft, ^<'J=r>^5- 1 6C|S]A> 

e>. *lt, 7Ku=r>$5- 1 6<DKMm-eixM2ixt- 

jfegU--tffcf-AL3&f e 8&iICT, ±13 

[0 0 0 7] jK'J BttsKUdr^^-^ffiHW 

A©^rlftK:ErtE-r6©T, jK'J 6©jR«ffi 
tC*ft£ I/— - A L 1 , L 3 ©A5ttltf9Mb u tse 
oTflSMfi K9A*iii»c#i/— •fif-^tc.fcy^Sixfc 

T, Jb&Cfc^CjfeaEl/— 9^-AL 1, L3©«3th* 

^AiwAWteHttiTicsBTrftTv**©-*?. ±m£ 
[0008] jfeiEu— »^-i»©H0w&a»c»#-ts« 

ft*i±*«IK:«fliS*ifci:£, 55-2 6-eKStSftSJ 

*mLtt««mia»2 4©ajtt»»cA»-rs. 

U 7K¥lBiaiffi^HSi:LTffi^-t«>„ i 
[0 0 0 9] ±flitf : Hj3%©<Rft K9Ai*£3]B© 40 

©asm, HijfeaiE^^n*. tEoT, afofeK^A©*® 
teaser, jfeSti'— iftr-AL i. L3tc«fc»;j^*a*i 

SftXrff-y M4 2 0C7ctt»C3£3lE3*l, iCDjfelEJcraJHL 

fctCty, K^AMK 2 &7cH*©»fc 
■SZLiltfT'^S. Zl©?g$l£ h^— ICtoT^U SB 

T, ^©3%itSE3SS2 0 OT'li, ±i&<D «fc 3 IC 2 #©t£: 

Mtfiwcj^sfts©-?, lftroBtfi&^fiit-ta© 50 
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[ooio] mm&?&j£-*-s£.#!>{ci*. u— 

*-K2, 4©»3fc38UJ^SWt3tt*£*#ifc5#. w 
ftttiWfSi. S2(c=fc>i:-3§, 7*N4f>f*-K 

4 8, 5 OK J: SI/ — <ffcf-A$&K©^fctiftSJJI*:fl^T 
iK©«fce> KLf?*>ft6. Ii7>^2 8, 3 014**1* 

ft, iwnjsi, s 2sa«#jEiiAAfi8 : f-»cAAan* 
■*•©«££, MA^^icA^ftT^si -v 

ws. V-I3E8WB3 2, 3 4»±-en-e*u 3©m* 

«EE&m8&fCSEtftU *-*Ka>f>*3 6. 3 85: 
?BMttt--g>c MK»T>y2 8, 3 0©ffi*«jE 

#IE©i:£tt=i>-r:/-9-3 6, 3 8(i?5«£ft, affitCg 
i6T>^ p 2 8, 3 0©ffi*«BE««A©i:#tt3>'r>-9- 
3 6, 3 8l*£MI£ftS. 

[0011] V-IIM4 0. 4 2l£**vetVLft6> 
*-fl/K3>f>t3 6, 3 8©mi£&A;>Ji: U *© 
*JE»CJ*«Ufcte©tM*«: I/— ydf-f*- K2, 4 IC* 
n-ftiSft-t. f LT. I/— tf^*- K2, 4tt*n-F 
ft£g£ft.5'8;^©:*:£ $ Ki*ffSLfc3ftK© i/— !f3t&» 
d*ie>©i/— y»3t«:±it©j:^tcif-A^^'y 

>y#10, 12tC<fcM, *ft**ft^ScU'--»f tf-AL 

1, L3feJ;t«ftffifflU— ytf-'AL 2, L4fC*MB3 
ft, ffcffi/B b-iftT- AL 2, L4tt-€-ft-eftU>X5 

2, 5 4tC*»JJR*aft, ^e>(CiKU56, 58{C«fco 
TilW»C3a£#|IMP3ftfc«, b^fV^r- K4 8, 

5 0lCAItt~*. 

[0 0 12] fffl^, 7*^-f*-K4 8, 5 OK 

I-VSE»»4 4, 4 6tt7*h^t-K4 8, 5 0 
SrSKft-6««E**ft-fft«ffifCSCiftL, K/^v^ 
mEEt ltSi7>^2 8, 3 0 ©S3gA2>3§^K{&& 

fit, Ml&T>y2 8, 3 0ti, ±i&<D£v 
IC gftfitS 1, S2i:, ift&EJEArtSB^fcflMft 
$ ft t ©^ICib^J L ^m/± & S. 

[0 0 13] "tJ&to-fe, fe-g»mffifg©®#{S-^S 1, S 
2A^a&T>7 r 2 8, 3 0tCA*$ft-&t, ffflt^l/ 

— y#>fa— K2, 4*«»4"t*u— ^©ana^^* 

K4 8, 5 0lCJ:oT^ffi$ft, -e©^ffi*S 
^^C=fc^^V^T, Ix-if^V^-- K2, 4©$83fc»ft# 
H«OTS 1, S 2©±IB«ffi«Ki^JE5-t*iei:<E*J: 

»j, u— K2, 4«<ait6i^- tf«©»K 

[0 0 14] fcfc, IM9S1, S2©S«lj:H7© 

mm* s i , s 2 «m^©iB^^ =e u izfeW2tit=.m®. 
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5 

OStf^cD 1 / 2 if JfflG)^ t atCfctfSttEEV 1, V2 

ftSlUTV^., 
[0 0 15] &mM<D&;¥(D l/2MM(DMfflt 

blz&\,\XlbWmm^S 1, S 2#&6®&ftWLT^ 

BtmSK&aSL-CfeS. *©«J«TT?H«fi*S 1, S2 
#££*>±#y, y#-f K2, 4fC«*#a&ft 

■rs^-jtc-rsfeife-e**. i©i*w«©«tt. u— y 

[0 0 16] 

fifc©»j£3KSaE2 o 0fcJflv^ifclcJ:tJ. pgsg^gift 
<f 'J tf^y >#T**»2 3|e©U— yfcf-2»ftffiv*Tflff 
38fc&B*wfc#«rt6T**. LfrU IS 6 fe J: J:f B 
StW**&We>3!P«:J:"5tC, 3tjtSifi«2 0 OTti, 2o 
©U— !f^>f*- K2, 4©**V?*UCjfJSKLT. b> 
X6, 8, tf-^xy^y? 10, 12, lx>X5 2, 

5 4, 5SSMMK'J5 6, 5 8, fc&tftC?* hdf'T 
*-K4 8, 5 0&£, HMHrfc^*^?* 

Kft 2iH«»fct**iJifce>*v*. fiEoT, Sfttt^ftic 

[ooi7] tit*«w©s»n y3tw 

Ktf SfcvOfcUKftflM*. Mb£<fctf/hStffcftEI 
[0 0 18] 

— y if - A ft 3S«H L gfc&M s n ^ — y ^ - ^ * 
iS±tc¥ff3!ii*»©jfe3iE»ftHI*»C»ja^r* u— y^- 

«©«y6*w «rfamjEfl»iTftu— «f3t«» 

n T-fiJ o Ac T / n WHir o mt V ^ 5 3 i: ft #g* £ ir 

s * -r 5 > >f -e&^-r * 3 t \z j: »j £ c & «■ u — y^ss 

jfeSEMUbKI feW £ # I/ — 9* A(DR8ftf{4S ft Sfc I/ - If 
^-^©iljfeafcfrlWcflfcSSJ: ? Ki1iiE"r*tafll*liE#« 
ft3Stc^^.TJ5;St><7)T'S)-2 > . #?Mitt*fe. SufB^iK 
cd 1/ - -9 s 3fc»#-*ft-?ft£j*-r a 1983 1/ — If vf - A©- 
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w#ASt"t iWB««©i/— y*&«©-e*i 
■e*nc#uT«*ftan*a»©»jKfl^i:. fi9fB3te-fe> 
* ©ffi##-*fctc3s^-cf9fB«R© u— y3fe«#;£j* 
-rs^-u— yvf-A©3&&ft, itna«»©3Sfli'»*tc-€- 
n -enara; ■* -a tcusi-* & mmmm^m t ft h tc« 

[0 0 19] ##Sq/3te*£, fWB!WR©u— tf«iR#3t 

•y ^- A©#fia^MtcM-rsi6jg ftiMM-ts z t T-ffi 
gfjia^s®{cAM-t-5#u— yt'-AOT&Sft^M 
ibu— yyeswi"— y#w*- Ficiyflt^nTv^ 

— y^f-f Kil, milBU— y^-f K^fiJt-T* 

- -y 3t ft * <>"fc ^ r w / ^ j; y ^ $ *i x ^ s 3 1 ft 
Wat-T*. *#6Bjii*^. i9BEl/— y3tt»i:t9tB3tlz 

>-yiia)P^tci3g$tv, i9iB3%-fe>-yfcA»-r6i/— y 
tf-A<7)§s^ftii^i-s as* y63SiaBH«#a ft $ e> tee 

20 -5. i9IBA»«»« 

Wfi^a^, fl9IB3 , 6lz>-y{CAl ; fi-S«9SBl/— ye' -A 

*. U9IB«B5«<«3«<*T*y. S9SB3& 

aS£8Bbfcfl9fau— y^-^fCJ: y t9fffl«3t#*®S:3t 
iS^t 5 zl n iz ± y , i9gBJfiftfl&M£flMi ft?g^-r 

fc. i98EfliaWW»#«*<. tfflB7* h*>f:*- KK«*i 
30 gaSiJgiS^©mj±i:ftJ:bS{-tS3i:lc<fcy, *9MBU— y 

3tai^4^ , tsi9iau— ytr-i»©3ftKftiMM"*iii 
ft»«i:ir«. 

[0 0 2 0] 

[»W©SeS6©«fla] *Ki*l8W©JteS6«!tcov^T8lW 

jtfcu— y^u «©±s»ft^^'0'yi'ia. m 

2ttRIHtfWt#^fiRWft5%'r^'a'y^BI"e»*. Ell 

cfi, ig6©v;i/^if-Ay6jtS3SS2 o o till— ©gyn 

JCttH-WflF-^ft-fttUfc. 
40 [0 0 2 1] @i(3ltY;i/f^-AMa3SI3 0 
0 H 6 (C^ L fet**© tf- Aftji&SgiS 2 0 

ots-rfmcM&srowu u-f^-ft-F2, 4# 
•fe, u— y^f>f*- K2*«ffl*bfeu— y*«*n-fti 

-l*7s-tVv* 1 0ICj:y»«WiaE©fc«)©ttffifflU- 

-ye-AL2ii, «rofc*©^fiu-if tf-AL i 
50 — y^ti^ti-ftvrJ "J >i- h u>X6tcJ;oTW^(C 
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— !f tf- A L 3 £ tC^fO $ „ 

[0 0 2 2] f bt, MfflL/-f^-AL2, L 4 t£ 
#{CU>X5 2lC«fcyj|X3fc3;fV Se>(C«U 5 6{C«fco 

ASttSo 7* h#V*-- K4 8KttA#l/ 

^iI-v^l#§44 , , 4 6' tcj:y*JBEK:3E!Meft, 

7-f - FVW?«/££ LTgffir7>^2 8, 3 0<Z)Hfi 10 
[0 0 2 3] I-VSE«H»4 4' , 4 6' ttl¥L<ttBI 

1 {c^t-«fce>ic7r^y>^ p 6 4 tct-s 1 - vsawaifre 
0^, ^7>^6 ejc^ssigr^^e 2fcicj:y«i 
fijtanr^s. 1 -vm§mms 0 sr«u«-rs*^r> 

^6 4 00SfeA*^tt7>*- b#4*- K4 8<DTJ- 
KCSSWSn, 6 8 ^IDT^7>^6 4© 

[0 0 2 4] J£*R7>y6 2 5:ifKtS^7>^6 6 20 
<DS«A*»ttSm7 0£jtDT:*-^7>y6 4tf>a5 

©ffiAKKLffiRSttTV^. — ^7>^6 6ffl 
#S«A*»tiSfii 7 4 S^0t^5> KKlSSWStl 
Tfcy. Jgi5t7 2 &^LT. I-VW4 4' 

T'«#M-r-g.D/A^m#|8 4 fflfflASSFy-C I - V3E 
«M»4 6' Tftt«ai-*D/A3Ejft«8 2©fli*ji^tC 
*ft**l.BSl»S*vr^S. I"V«44' ,46' 
(CD/A^8l#g84. 8 2*»e ) *hfftt£E«'ffift3*l 
T^SGQtel/ — y^-f K2. 4lCHttt^$:8Sgf Z.H 30 

[0025] v;u5=-f-A^ac^e3 0 0 #06 GOV 
;i/*-fcf-A3fcseS§6B2 0 0 E|2»CjjV* 
«fce>fC, #U— !f4f-f K2. 4tflBX7 : -9-?3Ell 

©HJffl WC tr- A^jfeScT- * 5 J: e> lcEv^cJ^& 

- AftjfeSlgM £ (c J: y «fl»f S 

Tffife(D*-( $.y<yx°U— K2, 4S:»3feS 
&S 1* , S2' S«t6lM«il 1 
0 fctlx., U— U >*W»» 1 0 0 1 

[0026] i/— yyu^inwwaii o otcov^ 
xwiw-t&t* z<d\s— y-v; >*w»»i o cm, » 

£ ffi 2 4*6 0*¥|Hia3fS# H S (CRMS 

UT?D>y^CLK 1 n y 7 8 A 

fc, 309D7i?^4§7 8A)!)^©?D7i'CLKl 50 
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5:Silt^a7i'CLK2?:^$t5NOTy- h 

78BL ±TKHWSi" & 2*©3fe3aBW±t-Ky!ians 
SHIR0>ia«7 : -*«:t&MU *D7?84»7 8A* 

sot* =e y 9 o Tm<Di££tmc.ftifcirz>wm<Dwm 

-r-*&t&fflU NOTy-h78B*f)0^ny?C 

lk 2cj:ymf i -*#«*ffis*i.&M** i ey 9 1 

fc, §£«^&1W*rr5CPU 8 0 * 

n*/?$§£g|S7 8 AtNOTy- h 7 8 B ^fS^C 

^ >* , w#i#««:*ja , *s. cpu80tt#y 
fcEHEiBHirtsfc&c HH**^y9o. 91^11 

/ASE»»8 2, 8 4, jSRU/<;b|ajgffi©D/ASeiM» 

8 6, 8 8lCf-*-# $r£B^UT^^^tiau^;bfe«kt>* 

[0 0 2 7] a U^;billi_hjiL>tBt«^(D 

;i/oo^iiT'fey, z.(Dw<jv(DmMx*nis— t f#'( 
h*2, 4©$83feSfcKtt*«>T»<, -e«3S^(DU'--t» ± tr' 
-ATmSBfcF^AttaBfeLfcV^, £© l"<;i/«:±III 

smsK^awxst, u— y^-i , *-K2, 4 

u— y*^>f*- K2, 4(cfti-S*©tti&i''<;i/©££: 

-?-0)^fCj;y^) , 6K5A{i* : t;^<^3 I 6t-S<, t^o 

H8 2, 8 4 PU 8 0 *ib«)a L"^;b|gS 
©fefeCDT-'^'^^l/T-'-^&D/A U T ±f 2-5=-' - # 
»JSi"*«BES:anlW»9 6, 9 8feJ:tf I -VSC!ft»4 
6' . 44' (Cffi^-T*. D/AIM8 6, 8 

8«-5-4x-?-'tlC PU 8 0 frib><Dm\s'<J\'%8Lfe<Df-&><D"r 
V Z nrf - 9 *l D / A $m L T ±SB-r - * JC *f JS "T ^ « 
/±£3&K^ffl<Z>D/'A»£§9 2, 9 4 fcmA-TS. 
[0 0 2 8] Hf$U =E'J90, 91 t ttffJW^SHfll 

©Hin-7*-**<«ittsnTfcy. M^y 9 0, 91 

*ftfn^D»^CLKl, CLK 
2«fcy, laJBTcoKfiPfcft^coJIBiat a, tbo*>f 

ttl Of >v h©-r^#;i/-r-#T*3?>y, {toTMitt 
1 0 2 4HW©»fltC3SP5ia*lTV^. -fbT, ®^t^ 
^ 'J 9 0 ^{RijW^ffiifiSi^a^T 1 - ^ ?:53iiKgCii9ffl©D 
/A3HWK9 2tcffl#U BMfc^^y 9 lttTfll 

©jfeaeliOHtfl-r"-* «r»SIEilffl<0D/ASE«»9 4 

[0 0 2 9] D/A3E8HB9 2tt*Dy*J8£»7 8A 
frfeCJj'nyj'CLK HCraSBLTHfld^^y 9 0*6 

A-T*. D/ASBJft»9 4ttNOT>f-h7 8B 

frbftt U-y LK 2 (C|b|^ LTH^^ =E 'J 9 1 *6 
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©■*?*- *fc 7* a^flWcSESIu #n3ft§§9 Steffi 

tfffi^-rsM-^©^"^^ W&t-IHD&^-v hDO 

~D9tff/<T" i" ©££ffi*-f S-tsaT^a^fs^ 

ffltff^. /&L^;Ug25E£ffl©£-D/Aa?8&S£8 6, 8 8 

# ffi^j u t v ^ .& mmzm l < & s <t e> & £ •* & . 
[0 0 3 0] Aifffge, 9 8itthfh. BK>i/K 

5£ffl©D/A^Jf|g§8 2, 8 4#*e><Z)ttE£, 
ffl©D/AM9 2, 9 4fr&©flr9£AlItU 
-€MxfflflMB-& S 1 * . S2" ^LTgi6T>^2 8, 3 

o (mi) ffl^iRKAAaB^tcfflA-rs. i*i&©H« 

ifSl' , S 2' te^O-y *#§£SB7 8 AMNOT 
ff— h 7 8 B ^D«;*CLK1, C L K 2 IC 

[0 0 3 1] 3IT'. ^D^CLKl, CLK2tC<t 
•SBf-fiM^'J 9 0, 9 1 ©ffflflftCo^T, 03 ©^-T^ 

*»£»7 8 AttflfsffiuM«kffini»2 4^e>*¥ra 

THJBTfflj' n 9 f C L K 1 fe»4t6. NOT 

LK 1 5:JS«bT l/2SiWc^n>y?CLK25: 
ICD^n»^CLKl, CLK2©fa-f 

LK 1, CLK2(CH^LT, jfeateMLfcKSWI^SIiMR 

©iffi$i-r- # &i£0cK#ffl'?£:ti>©7 K £Hi$i* ^ 

'J 9 0, 9 1(C -?©£, *dv*CLKl#/N 

ADim. — ^D7^CLK2^Wl//<;KD 

-#©7 KUXAD 2 5:#^.-5o 
[0 0 3 2] ^ot, Mi^^'jgo. 9 1A>e>l±3tl 
S>©7 Kl/*AD 1. AD 2tC|S]S)iL/T^-iX-€ J nCDT K 

lif-JDT 1 fc, T«©j£3lBK±CfflW+<&iB*© 
!i#-r-# DT 2 £tfgt»ai3*i5. 

[0 0 3 3] "*-*:*>■&, H6JC5%L/fetS6*©v^fcf- 
i»3fcfeaB6«2 0 OT'St *a<y*CLK©l|MBT© 
t94£0r>iera t aT2o©MR©Hfc^-*#miBSNCBflt 
^^'J J:»J«*matife*< (07) , ZLCDV^t^-A 
JfejfelEJfiK3 0 OT'li, ?a7?CLKK CLK2© 
lfljeTCtfrefctM^WMt a. t bT*-£4%efU:T 
lzmm-?Z>i£mffi±^mp}-fZ> 2 o©HSt©iU{tt7-*-# 

T'&SfcSb, A^SiS® 3 0 OT'tiVW 

^-A^aclS®2 0 0©»-&i:H-©au*-eH«fflrt 
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SI' , S2' im»7^2 8, 3 0lC«*&S*l. t£ 
oT, 2*<Z)jt3lB»S:JgflJt'r*«>tCi!-tSII*iaittRIi:T 
$£. 'i-JfetJ-fe, 2*© I/— if tr-Afeffl'v^^fctCJ: 

[0 0 3 4] £©T;i/*-^--k3fcj£acK«3 0 0^06 
KjRLfcv;i/«-A3fcsfe3ESS1K2 0 oi;$e>ic^&§ 

v;b^tf-A^aEig©3 0 o©u— yyestt. »u< 
10 1*134 tcavtj^ic, v— y^wsr- K2, #u 

— «f^*- K« c «bfc3tS:*<M67r-f /^2 A, 4 A 
4 A©jtiflSflU*£^tC¥?TlC, #o»i£LTfl)ltJ'WWJi 
2 A, 4 A<z>ftj8«J*»e»tfJ*d*ifcU— y^Hl 
[0 0 3 5] flfcyftffrmstt, eucaV*-«fc^K:, cpg© 

«m»ca»5A«tJgfiRanTfe»J. «77^A2 A ©ft 

20 gpti^ssp 5 A©TWK**i**ittyf*tt&*vo*<s. 

©USUI. 2*©)477'fA2A, 4A©ifiiMt^C© 

TV><5„ 

[0036] -eut, c:©jRytfi*tf5tt, ^epc©:£ 
iej#H i ©&ep b <z>^iBiicMf5f <fc e> {c@e©$ nx v * 

45. t£oT, {RtC#3fe7 r>f A 2 A, 4 Aj^&ra^rtCI/ 
<< A2 A^.fefflfcl/— !f3t»4, ^77-f^4 Afr&ffife 

[0 0 3 7] 3©<fce>tCU— 9 i ^©ffitifM$:i I e)-tt« 
©tt. MOTSl' > S2' ©Bjfia»«:-r4xS:*liE"r 
Sfcfi?)T'S><b. -r^*?*>. El 3 ©41 5 -yf^^t- Y\z 
mVt-£5lz. ±^©*|nl (^PB©^|6]) 
«tCB!«"t^SH*©H(ftfl|-»S l' , S2' ««, 1/ 
2Tfc'W^r^-f4x-CVN§ 0 j£ot, -KtC^-if^Wdi 
»fiB&-»a*fc»-&»C»*, 3E^fi©^l«IT'|B|-firfS 

40 fB^a^SZl^lC^S. -€-©fe«?), ^77^/N*2A, 4 
A5r±izE©<te)(CggStAfe*^-r'iLT@B®L, S£H8A£ 

[0 0 3 8] &tc, z:©j;e){cfi5^atifcv;i/^f-A 

e>{ci/— y^f-r*- K2, 4*»e>mAa*vfeu— 

>y4? 1 0CJ:»J»SIIMlE©fe«)©*mfflU- 

50 -tftf-AL2, L4 fc, ^fi©^«b©^fi^-if^--6. 
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Li. L3£lc#fiJ2ft3. £SU-f^-ALl(ii/ 

[0 0 3 9] 3iT% /KUrT;/^- 1 6te/tf'J =T;/^ 
-#fMfPIII8&2 2{Cj:£1Wtf> ; fci:T'-£tf> ; e-##[IPl£ 

1 6tfDjgMffitcM-t-5^SU'--9 i t:'-AL 1, L 3 CO A 

ft A Singled 1/- if fcf- A IC J: »J tifc 2 otf) 
ftX#>y ht±^WB©*|^{C±^g$nSo 
[0.04 0] -£<7)|£. MU-ft^-ALl, L3#ii 

^-2 6 KAMI'S u— y-'^-Atitf^aJbfitS^ 
ailII5?&2 4tf)gftg|HCA*fU 3CDil U&SEt 
miSii^2 4«*5praM^HS?:M-rS 0 #££iiU<a 

^ > ^01^1115^ 7 8 tt, E!3CE>#-f 5 ytf^V- hlZijk 

>y?CLKK C LK 2 £ffr£-fS. f LT, ZIOD^P 

>v^i, cLK2»ciHi»iLT, itm&±tzmyiir2>mm 

'J 9 0, 9 1lC^x.-5. -ecDf^, ^D'Vl'CLKUVN 

-#<Z>7 KbXAD 2 &#^.-2>o 
[004 1] tot, It^^UQO, 9 1^e>lidtl 
<b<75T K l/^AD 1 , AD 2tC|HljtaLT-?-tl-€-'tlCDT K 

u ;uc|&;n<i 3 *it v ^ ±ffij© jfeaEMLh iz BH^'J-r 3®???tf> 
■if-^DT 1 T®HDj&&Wl±^M? , l'tZ>Mm<D 
mm^r- 2 D T 2 £ #§&<frffi 3 

[0 0 4 2] WAIM9 2, 9 4ti?a>y?f§£ 
g|S7 8 A&tfNOTy- h 7 8 BA^©?D^^CLK 
1, C L K 2 iZMMLXWi^^ ^'J 9 0, 9 1fr6©l 
tf-^DTl, DT2&7tn^f^IiU *D^t 

#§9 6. 9 sic-eti-^nm^i-So *n^s§9 6. 9 si* 

■ftl-fft, Sl"^l/t83£ffltf>D/A^g|#§8 2, 8 4^ 

e>OT®/Eii. mmMmmnv / 2, 94^e> 

*neftiHW§-s r , s2' 
tii7>y2 8, 30 (@d (DimmA^^zm 

[0043] me>©IMfsi' , S2' \tifu-v 

??8£8|57 8 AMNOT^- h 7 8 B if U 
>y?CLKl, CLK2lC#fUT, El 3 (C;^f <fc * 

SI' T'fct, ffilClif-^DTlA^D-^CL 
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K lCD&mWiPi&^J l^OMM^ O * »J HU^GD 1 / 
2^$<Z>K3Rgt atC&V^ilHti;*^',! «fc U ffi^StU D 
/A^&£4l£<Z>T% if U y i? CLK 1 (D£rffifflCDZ\C0 

K2<a^ft&Jg&^t*>tf>£:&-3TV^. - 
IlifS2' T-H #limol^#T r -#DT2Jb , : 

? O y ? C L K 2 Cft&JIJ^CD/W b^;btf)Jt8lig, 

l/2JS»!<Z>|fiRgt b{Cj3^T®#^^'J <fc 
»Jffi^jStl, D/A^«|$4X-2>(Z)T'. ^D-y^CLK2 
10 O#jS«JCOClCDfl0rat btCfctf.S'fflffiV 2#£-W}|tf>ig 

[0044] mmm^si' ©»§ii3t beasts 

mjEVW 1 tt. D/A»8 2^e>0)«EE^*P©:t§9 

51EVW2*\ D/A^#!f§8 4 fre><z>®E#AnSt#§ 

20 [0 0 4 5] Ii7>y2 8tl HHM9*S1" mtfc 
KA^^-tc A* if ny if CLKi co&mffl<Dm 
Mt a^CfeV^T^— 9"* 2V:*- K2©MS5:iti 
ffiVl##|&2*i5fc, B«i*sr ©«£EVlfc, 

>K«iEA;fr»KA;fr2;fxT^£ I -V^i&t§4 4" cdhi 

3 2(1 ^©m**ffi5:*SSfC^mb. ^-M>*3>f 
iz-9-3 6 &5fe5J[«-rS„ IIT% i§7>^2 8©tti* 

30 

[0 0 4 6] V- I»#|4 Ottin&Jh-^I/Ka^T* 
>-9-3 6(D®ffi$:A^i:L. -e<7)®JEtCj:b0!lU^ii<Z)m 

flifcu— y 1 ^ k 2 tc8s-r„ u— b-*^-f^- 

7<J 1 OlCtU, SSb- iff-AL 1 SSitK^ffi 
ffll/— Tbf-AL 2{C^fJ$tl. ^ffifflU— !f^-AL 
2tiU>X5 2{C«fc»Jil5Ufc3*W $ 5 6 (Cj: o 

T^{C§aS^ilSfit5^nfe^, 7* h^^"- F4 8(C 
40 A»1-S. 

[0 0 4 7] -eCDMIH. -7* Y#4Jt- K4 8tCl±A*f 
U^U--9 , tr-AW§!6SK^Ufe®^S!ctl, I-V 
^mfi4 4' {i^^- hdf>f*- K4 8 SrSSnStt^fe-e 

ti^nmsEtc^L. - Frtvif®&tLTmMT 
y-fz Q<Dj$MXMi-izm&-?!z> 0 -5-lt, mmyy 

[0 0 4 8] -T&;b*>. *>-5«ffiV 10H#fg-§-S l' 

50 ^Mi&T>^"2 8tcA*sti^ii, -eroii^ i^— 9-*#*-r 
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Or- F 2 Z> 1/— ^©BUStf? it V 94 F 

4 8(C<fcoT^ffiStl, ^©E&miSllltCfefc-^T, b 

— V it 4 Or- F 2 OIB^M^BM-^ S l ' ©W£V 
i izttfc? sffifc ft £ J: 3 ic 7 - FA y * «HWS ft 

6. i©«fc-5fcAPC(Cfcy, U— y»df-f*- K2*«« 

Stsi/- »fjfc©Mtt*^#K:HfflMi-9s 1' ©«J£ 
V l IzttfoLfr&mt&V* ^ft£j&&tti:&*?&ii:il« 

[0 0 4 9] D/A'X#Sf§8 4^P>S l/^;i/£§£ 

^tSfefc©lffi^I-V«4 4' <Z>lx$&Ty76 
2{CA#£ftT^6#, i'tlttU— tfdf-f K2«)» 
yfi»KK:BB't-&±i4G)J:-5«:APCfcJ3V^, l/— V# 
-iHr- F4 {C<&fo£fi U^;U|SS(D^#5:^l-t^^J:e) 

*7?%», U— if4f>f*-K-4ttD/A3E*«8 4©ffiA 
«JE(Ct;i:o'< fi U^;i/«JgtCJ: y B»««3V»*l, 95^ 

xyy <y * i o &jict— aw?* y#4*- F4 stc 

Affr£©T\ 7* h#4it- F4 8{C&fcft&mS!£te± 
lau— ^©f&S&^ttfc^il&oTV^,, ^©i? 
^StiU'-if^'r^- K2tcB8-r£A PCtCfiV^T^ 
*T**»J, #Wtf 6iMI««»S. tit, I-V^f&gl 
4 4' ©jRft7:/:76 2tCfcV*T, D/ASESI»8 4*» 
e>©&l/"(jl/RM£&. £&t7 2. 7 4lcJ:»J*S:« 

[0 0 5 0] — 2f, Mi&T>^3 0(i, I«fl^S2' 
##£«s A**f-tC A# 2 ft, *d>y?CLK2 
HWDKBRIt btCJSV^TU— t*'^*- K4(0»3te«lK* 

*-r«BEV2*««i»an*4:, lift S2' ©wev 

2fc, JKIgAASB^tcAAaftTV^I -VSEIH»4 

6* raffi^nffiiicDMtcjt^jufemffi&m^-r-s-. v- 

ISESM»3 4tt. £©ffi#*JEES:m*tcaaftU *-^/ 
0CDm*«ffi^iE©ilSttn>T : >-9-3 8{i3fctt3ft. 

3 8tts)cm$ns= 

[0 0 5 1] V- I^$f#4 2\ZZ.fr±>rts-)l F3>-r 
>t3 8 0iE&AAi:U -t©«EE»CJt0!ILfc«©* 
SKSrU— »fif-f*-K4K:«ft-r. -eut, l/— V¥4* 
- F4 tt«E*i&*«E©*3 a lc#fJ& LfcMg© l/— 
£?8£-*£o Zlfte>©b-if^J:&©J:-MCfcr-A;x 

i oicty, ^ffiu-iftr-^L3i3j;a t ^ffi 

ffll/— tFtf-AL4»C#g!J;*ft, tfcfflffiU— »fhf-i»L 
4«1/>X5 2(CfcyjKJfcS*l, ^ ^>tcS?g*J 5 6(CJ:o 

aim-*. 

[0 0 5 2] *©«*, 7* hdf>f*-K4 8»C»4A» 
Ufc ls-^-A©M£#j&L&tt%tf«tfU I - V 
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>^3 0<Z)iK«AAS8-?-tC«i|lft-r*. fit, *SI&7> 
^3 0it ±M©<fc3lc, lflHB9S2' 3ft<i>J5 
*SA ASTy-Kflttfr £ ft fcSffi t ©MlCitM L fc«BE & ffi 

[0 0 5 3] ■ftit)*>. feSffiJEEV 2 0gflHS9S 2' 

io — K4©«Jta«*<iBM*s 2' ©«jev 

2{C*f/S-t-5Mt^c-5 «fce>fC7-r - FAy ^$!M£ft 
■5. 3©<te>&A PCICJ: I/— tf^-f*-- K2©» 

^tmmz, it- F4 #5S£-ts u--?^© 

MfcHl^jWClBflMt-frS 2' ©«£EV2K:*ff5bfea 
[0 0 5 4] D/A3ESMS8 2*»bfib^feR 

jrrsfc»©mEE#i -vsj»«4 e* ©jR«7>"76 
2tcA*anrv^**«, ituii -vsaftaK4' ©*§ 

20 ©#§3mg^ii8t-£±^©J:e>&APcic33^-c, u- 

[0 0 5 5] iixEUfc I -V»^4 4' ,.4 

6' , i§7>^2 8, 3 0, V-IM3 2. 3 
4, n>f>D-3 6, 3 8, V-I3E««4 0, 4 2 (C 
<fc U^^fC^S'jiS^J^m^^SftTVN^o 

[0 0 5 6] 3©J:e)4APC(?)fei:t'U- tP#W*-- 
F2, 4*>^ffi*$ft, S&tCtf-AX^U 1 OK 
J: SD-ffltC <fc U ft^: 2 #©jfeg U— 9 s t'- A L 

30 1, L3I4, */>J >KU*;bU>X14S:ai3T3KU=r 
1 6lCAStU, MlSJ^ftT^IEI^©^ F^A 
©^®tC EI 5© (B) tC^-T<ke)tC2*©^S«SS:^ 
BX'tSo H5tp, LN 1 jtfifeSEU— ytf-AL 1 (C<fc»J 

^fi»aft*jfe3(BK-ejfcy, LN2^ii/-f^-AL 

. 3tCj:»JJg«an*jfelBl«"C*6. Zlft^2*©^S^ 
2*©«77^A2A, 4 A©^sdSat(C£^-S. &ftJD 

te±j£S©:S ft £ 31 b T ^ £ „ 
40 [0 0 5 7] 05© (B) (CfcV>T, PI, P 2 tt-fft 
■£4vS-jfea!El«LN 1, LN 2±©|^— ©figfCiBgSft 
Sloffll^SUtv^. -f^*5*>. ®^Pl*^ac 
HLN1 0>±«flQWBW*» n # g ©H^T'feft fi, ®^ 
P 2 %t£M LN2 ©±8E««8«J^ & n # S ©MlgT-fe 
S„ 3fte>©H^Pi> P2©igMli, EI3{CaRL/fe'J' 
a y ^ C L K© n # IfflJSJlCfittiltfflf S 1' , 
S2' C5«£EV1, V2tCj:oT*^atlS. U*^L, 

iir^©ABn t a t-m/^-t *ibm-» s i * ©see v i *^ 

50 ^*.«bft> «T©WWt b-T»l6"rSH««-9S 2' © 
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mffiV 2 <=>ft£GDT\ 

#^S>yt±l/2T<DP$^£WT*tT^-5. t£oT, 
04 (C^Lfc<fc?fC. 3t77-f/t2A. 4 ACQStSggBtf 
ffiJBAj£tti"*lTV**:j&»ofefc"*-*i:. 05© (A) (C 

st-r «k e> tc. iip2 p i «fc u m/vtmmzmm 

g3 0 0T'&, 04 (C^L7tJ:dtC, «77'f^2A, 
4 A©ftiW7WE&tA£WT£i*TSBg£*lT^£© 

r*. ±ia-rtv{iffliE5n. 0509 (b) ic^ufc-fc-itc 

2 owiiifftP l , P 2 tt^lS*l6iT*|si-'CD{4@tcgaS 

[0058] z.<D&^iz*mmm<n^)^^--i*ytfc& 

*£@3 0 0T*li, 2-3C51/— y^*- K 2, 4#2§£ 
f5l/-f«&, #fJU £ e> IC "7 S # -f 

Kt&ifittUfcOT', 2*©U— y-'tf-.MCj: »J 2#<Z> 
[0 0 5 9] ±SBfeB-T4xOffliEtt, 04©±e> 

mmmmmwi,t~\s— 

£6>tC, ^fcft^£fflv>T2;fc<Z>?gSU'- 

© b — *r \z- a m v x r isi miz&m<Di£&m & l . 

T£3«£#U -£tx^n©WII3T*, ±«E<7)^i:^lc 
Lt, #l/--!f^-ArilCDA PCSr^?e»^ilf tvtf 

[0 0 6 0] 

[f«W©$&lil] tA_hS5iWUfeJ:e)tC3|K#6^«. mj£©JI 
S«i:L^o *fc#38Wi, i!JIBt([»©u— "f^W^ 

*i-eri£f&-r -s etrsa i/ — y tr - a © -an # At* -r & % 
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{ca-^^TttfiB^ro u— yftWtffetit-r u— ytr 
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[0 0 6 1] 66 o"C, ^^©V^tf'-A^jtSISffi 

?>r, ljffl©±883%#*feJ:tf*-fe>-9-«:»W*«)*T? 
I£g£*i/&T*£S. i£ffl©{g3X Mfci3J:tf 
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[01] #3BWcj:Sv;b^-Aft^g2£ffi©-M£ 
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[04] *»W»cJ:*v;b^-^-^y6j^ES6«©-«S: 
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[07] 0 6(3Dv;i/^tr-A^aclgStC£^SfS^<7) 

30 m%<Mm\ 

2, 4 y-'^-fTT-F 

2A, 4A fty-r^A 
5 
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6, 8 

5 2. 54 VyX 
10,12 tT-AX^'J v9 
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6 0 I-V^W 

50 6 2 mzry? 
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68, 70, 72, 74, 76 JgJJt 
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8 0 CPU 

82, 84, 86, 88, 92, 94 D/A^| 
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